Inflation as a phenomenon has witnessed remarkable changes starting from mid-eighties of the last century. Inflation rates have become less persistent, less responsive to supply side shocks. In addition, the relative importance of demand pull inflation as one of the major determinants of inflation has decreased due to efficient monetary policies that have been adopted by central banks all over the world to reduce inflation based on anchoring inflation expectations. Moreover, the slope of Phillips curve has flattened as many factors have appeared to be more influential on inflation rather than output gap, namely inflation expectations. These changes constitute in the new economic literature what so called "Inflation Dynamics".
Introduction
Inflation as a phenomenon has witnessed remarkable changes starting from mid-eighties of the last century. Inflation rates have become less persistent, less responsive to supply side shocks. In addition, the relative importance of demand pull inflation as one of the major determinants of inflation has decreased due to efficient monetary policies that have been adopted all over the world to reduce inflation based on anchoring inflation expectations. Moreover, the slope of Phillips curve has flattened as many factors have appeared to be more influential on inflation rather than output gap, namely inflation expectations. These changes constitute in the new economic literature what so called "Inflation Dynamics".
In this context, this study focuses on analysing inflation dynamics in Egypt in in order to identify to what extent "Inflation Dynamics" in Egypt is different from or similar to those witnessed globally. The study applied a Vector Auto Regressive model (VAR) and other econometrics models to analyze "Inflation Dynamics" in Egypt in three sub periods: the 1980s, the 1990s and the first decade of the new millennium.
The study is divided into four main sections in addition to this introduction. The second section highlights the concept and the determinants of inflation dynamics, while the third section analyzes the main developments related to inflation dynamics in Egypt during the period through three sub periods; the eighties, the nineties of the last century and the first decade of the new century. Each period of these periods had witnessed different economic and inflation developments. In the fourth section; the study presents an econometric approach to analyse inflation dynamics in Egypt. The paper concludes in the fifth section with main findings and policy recommendations.
Inflation Dynamics: Concept and determinants
There are three main determinants of inflation in any country. They are: 1. Demand pull inflation; 2. Cost push inflation and; 3. Inflation driven by inflation expectations. The relative importance of these determinants is varying from country to another and is changing over time according to five main economic factors0 F 1 : 1. Economic resource utilization which determines the level of output gap and hence the demand pull inflation; 2. Supply side shocks of major commodities like food and energy which cause cost push inflation. 3. Changes in exchange rates which passed to the general price level through pass through effect"; 4. The credibility of the monetary policy and its ability to target inflation expectations and; 5. Past or lagged inflation as a proxy for backward looking inflation expectations and market rigidities.
While most economic studies were concerned mainly in the last century by studying the relationship between inflation and unemployment; the new economic literature is paying more attention to analysing the effects and the causes of changing of the relative importance of different inflation determinants over time in what so called "Inflation Dynamics". In this context and through surveying different economic literature available, this study defines "Inflation Dynamics" as "a non transitory change in the value, trend and the continuity of inflation over time due to changes in the relative importance of the factors motivating the inflationary process"1 F 2 .
The study of Mishkin 2007 considers one of the most important literatures available in this regard. In his study; Mishkin has analyzed inflation dynamics in USA during the period . The study referred to four major changes in inflation starting from the mid eighties in many economies. These changes are2 F 3 :
Inflation has become less persistent:
Inflation has become less persistent because better monetary policy has anchored inflation expectations more solidly. This means that inflation tends to revert quickly to its initial level when any shock happens. Some other studies concluded the same findings in some other industrial countries3 F 4 .
Inflation has become less responsive to supply side shocks:
Empirical evidence suggests that inflation has also become less responsive to supply side shocks. The two oil price shocks in the 1970s were associated with large jumps in core inflation, whereas recent surges in energy prices have not had a similar effect. This change can be attributed to the efficiency of many economies in using resources especially oil resources and their efforts to develop alternatives to oil resources.
Inflation has become more responsive to inflation expectations:
Inflation expectations particularly long-run expectations consider a major driving force of inflation dynamics in many countries staring from the mid eighties. A de-anchoring of inflation expectations would surely lead to trend inflation becoming unanchored, whereas an anchoring of inflation expectations at a particular level would necessarily lead to a stabilization of trend inflation and hence a decline in inflation persistence.
The Phillips Curve has flattened:
In traditional Phillips-curve equations, inflation depends on past values of inflation, and unemployment gap or output gap. When researchers estimate these equations, they typically find that the coefficient on the unemployment gap has declined (in absolute value) since the 1980s, often by a marked amount4 F 5 . In other words, the evidence suggests 2 It is worth mentioning that there is no common or agreed upon definition for this phenomenon, Therefore, the study attempted to draw a precise definition of the phenomenon through reviewing various studies available in this regard. that the Phillips curve has flattened. This change means the increasing cost of reducing inflation by allowing unemployment rates to increase. Sacrifice ratio, which measures number of years that unemployment, has to be 1.0 percentage point greater than its natural rate to reduce the inflation rate 1.0 percentage point has become 40 percent larger than it was two decades ago.
In response, many studies attempted to define the factors contributing most to the observed change in inflation dynamics starting from the mid eighties. The main factors can be illustrated as follows:
Monitoring Inflation Dynamics in Egypt (1980-2009):
This section highlights inflation dynamics in Egypt in 
The first period (1980s): The dominance of the government on economic activities:
The eighties of the last century were characterized by the government control on economic activity and the lack of efficiency in the distribution of economic resources as a result of the suspension of market mechanisms. These economic circumstances had led to many internal and external imbalances at the economic level and resulted in a continuous increase in the aggregate demand, which was not compatible with the levels of the aggregate supply. The above mentioned factors had increased the inflation rates significantly to record the highest levels during the period as inflation rates had increased to reach 31% in 19877 F 8 .
The adopted monetary policy in the eighties of the last century was characterized by its full subordination to the fiscal policy, as monetary instruments were directed to finance the continuing and growing budget deficit mainly through issuing money. As a result, the domestic liquidity had increased significantly, which in turn increased the aggregate demand levels and drove the inflation rates significantly high during the period8 F 9 . Inflation dynamics in this period was mainly driven by demand pull inflation represented by the increases in the domestic liquidity. Demand pull inflation was solely responsible for explaining about 82% of the changes in inflation in that period9 F
10
. 8 World Bank, World Development Indicators Database. 9 Abu El-Aion, M. "The Development of Monetary Policy in Egypt and the future trends", Egyptian Center for Economic Studies, Working Paper 78, available in Arabic, Feb., p: 3, 7, 8, 9, 10. 10 The study adopts a simple statistical approach to analyze inflation dynamics in Egypt in section 3 using some simple regression analysis to define the major factors that contributed most to the inflation developments in each period, while section 4 provides a more comprehensive approach to analyze inflation
The second period 1990s: The Economic reform and structural Adjustment Program:
On the contrary, inflation rates had witnessed their lowest levels during the second period in 1990s as a result of many economic reforms that have been adopted in line with the Economic Reform and Structural Adjustment Program (ERSAP) which was adopted in cooperation with the International Monetary Fund and the World Bank to combat aggregate demand and reduce inflation. This program had successfully reduced inflation rates to reach their lowest level in 1999 when it reached 1% 11 .
The monetary policies which have been adopted in 1990s were mainly aim at achieving the highest levels of price stability and controlling the increases in domestic liquidity using indirect monetary instruments rather than direct monetary instruments. The changes in inflation dynamics in this period were mainly driven by the changes in the real exchange rate, which was capable of explaining around 70% of the changes in inflation rates during this period 12 .
The third period 2000s: The Third Generation of Economic Reforms
In the first decade of the new millennium, the Government of Egypt was interested on continuing the economic reforms and moved to adopt the third generation of economic reforms which have focused mainly on the reform of tax, custom, and banking systems. These reforms have helped in strengthening the solidity of the Egyptian economy to grow at reasonable rates and to overcome the negative impacts of the international financial crisis (2007) (2008) (2009) ).
On the contrary, the inflation rates have increased significantly during this period and especially 2007 when it recorded its highest level during this decade and reached 13% in spite of the official shifting of the central bank in 2003 towards a more flexible exchange rate regime to enable the monetary policy to shift gradually towards targeting inflation and achieving the required price stability. This shifting in the monetary policy mainly aimed at containing inflation pressures and availing more flexibility to the exchange rate regime to achieve the highest levels of price stability.
The first decade of the new millennium was characterized by the interaction between many inflation determinants. Overall, this period has witnessed a rise in the relative importance of three key inflation determinants, namely:
1. Supply side shocks due to the increases in food crop prices due to the world food crisis, the increases in prices of meat products as a result of the consequences of bird flu, and increases in oil domestic prices due to official adjustments of oil prices.
dynamics. This section takes into account the consideration of the non-stationary nature of the included times series in this analysis by using VAR models to reach more accurate results. 
Has inflation become more persistent in Egypt?
To measure how long the effects of a shock to inflation will last, the study uses the time series of change in the consumer price index published by the IMF in its World Economic Outlook Database to analyze the persistency of inflation in Egypt through the period . The most obvious way of measuring inflation persistence is to regress inflation on several of its own lags and then calculate the sum of the coefficients on lagged inflation, to know whether inflation tends to revert quickly to its initial level, or whether the effects of the shock persist -that is, lead to a changed level of inflation for an extended period.
According to this methodology; if the sum of the coefficients is close to 1.0, then shocks to inflation have long-lived effects on inflation. In other words, inflation behaves like a random walk, so that when inflation goes up, it stays up. If the sum of the coefficients drops well below 1.0, then a shock to inflation has only a temporary effect on inflation, and inflation soon reverts back to its trend level 15 . (1998) (1999) (2000) (2001) (2002) in which the sum of the coefficients reached 0.7 on average chart (2) . 
What are the major determinants of inflation dynamics in Egypt?
In this section the study tries to identify the major determinants of inflation dynamics in Egypt in the above mentioned three sub periods, using a VAR model1 6 F 17 based on monthly data for 9 groups of explanatory variables extracted from the International Financial Statistics Database Sep. 2009 to ensue the consistency of all the data. The data of 16 Using Akiake Information criteria (AIC), the study finds that the optimal lag length is 4 years. 17 This model was chosen for many reasons: 1. its ability to capture the dynamic relations between included variables, as many studies have confirmed that inflation is affected by changes in explanatory variables and it also affects them. 2. The ability of the model to indicate the effects of the lagged values of the independent variables on its future values. In this regard it was very important to define the effects of inflation inertia in the future inflation paths as it is represents the effect of both backward inflation expectations and markets rigidities. 3. By analyzing the Impulse Response Function IRF of the model we can investigate the effect of any shocks to the explanatory variables on inflation rates and how long do they last and when their effects go to the maximum point and when they fade away. 4. It was very crucial to use variance decomposition analysis included in the VAR model to quantify the relative importance of different inflation determinants during the period to set for a reliable policy recommendations. domestic oil price index was calculated based on the data of Egyptian Ministry of Petroleum 18 .
The study tested the stationery of the included variables by using Augmented Dickey Fuller test. The test confirmed that all the included variables except for the world poultry price index are non stationary I(1) (integrated of order 1). Optimal Lag length was defined using Akaike Information Criteria (AIC). Three VAR model were estimated (1980s, 1990s, and 2000s ) using the first difference time series except for poultry price index which was included in its own levels in the model. The study used Inverted AR Roots tests to ensure the stationary and the accuracy of the estimated VAR models. All the three models have successfully passed the AR Roots test which refers to the accuracy of the results.
The results confirmed that the major inflation determinants that can explain the inflation dynamics in Egypt in the three sub periods are as follows:
1. The first period (1980s):
• Domestic liquidity (lagged one month).
• Fiscal deficit (lagged one and two months).
• The World food prices (lagged one month).
2. The second period (1990s) 1 8 F 19 : • Exchange rate (lagged five months).
• World oil price index (lagged six months).
• Domestic oil prices (lagged one and three months) 1 9 F 20 .
The third period (2000s):
This period characterized by the interaction between different inflation determinants as follows:
• Lagged inflation (one month).
18 These variables are: 1. the changes in the CPI (2005=100) as the independent variables, 2. Lagged inflation (chosen based on the optimal lag length criteria in the model) this variable represents backward inflation expectations and markets rigidities. 3. Money aggregates M1, M2 in million, and lending interest rate represent demand pull inflation. 4. Exchange rate of EGP versus US$ represents the pass through effect namely after adopting managed floating regime. 5. Net government claims represents the inflationary pressures due to the fiscal deficit. 6. World oil price index (average of Brent, West Texas and Dubai oil prices 2005=100) represents world supply side shocks due to changes in energy prices. 7. Domestic oil price index (the simple average of petrol 80, petrol 90 and solar fuel prices) represents domestic supply side shocks due to changes in domestic energy prices. 8. World food price index (2005=100) and 9. World poultry price index (2005=100). Each to represent the world and domestic supply shocks resulted from the changes in food prices and the effects of bird flu on domestic meat prices. 19 It is worth noting that the second period was characterized by low inflation rates and a minimal impact of many inflation determinants due to the success of the Economic Reform and Structural Adjustment Program (ERSAP) in containing the increases in the local demand and lowering inflation. Therefore; the results of this model are different from those observed from the other two models. 20 The second period had witnessed six adjustments in domestic oil prices according to the Egyptian ministry of Petroleum.
• Domestic liquidity (lagged two month).
• Fiscal deficit (lagged one month).
• World food price index (lagged one and two months).
• World oil price index (lagged two months).
• Domestic oil prices (lagged two months) 2 0 F 21 .
The detailed results of the models are represented in appendix.
According to the results, each increase in domestic liquidity by EGP 10 billion in 1980s led to an increase in the CPI in the consecutive month by 1.8 point, while each increase in the fiscal deficit by EGP 10 billion led to an increase in the CPI by 2.6 point in the consecutive month and 3 points in the second month. On the contrary, each increase in the world oil prices by 1 point in the 1990s led to increase the CPI by 0.14 point after six months, while the effect of the changes in the domestic prices of oil were much stronger as each increase in the domestic oil prices by 1 EGP led to an increase in the CPI by 6.5 points after only one month and an increase by 6.8 after three months.
In 2000s the effects of the backward inflation expectations were very clear in line with the tendency of the central bank to shift to a more flexible exchange rate regime (managed floating regime) in 2003 to give the required space to the monetary policy to shift gradually towards inflation targeting regime. So the economic agents for the first time lost their nominal anchor (fixed exchange rate regime) and start to build their own inflation expectations mainly depending on past inflation rates. Results referred that each increase in the past inflation by 1 point led to an increase in the future inflation rates by 0.27 point in the following month. In addition the effects of the supply side shocks were very clear in the third period as each increase in the domestic oil prices by 1 EGP led to an increase in the CPI by 12 points in the following two months.
Form the above mentioned results, it is very clear that the inflation pressures that the Egyptian economy had witnessed in the 1980s were mainly driven by the demand pull inflation due to the continuous increase in the domestic liquidity to finance the budget deficit, while the inflation pressures in the 1990s were mainly due to the pass through effects of the changes in the real exchange rate. In the 2000 many factors have appeared to influence the inflation rates in this period, mainly the backward inflation expectations, demand pull inflation, cost push inflation and the budget deficit.
In order to estimate the effects of explanatory variables shocks on inflation rates, the study estimated the Impulse Response Function (IRF) to capture these effects in the three sub periods.
The IRF for first period (1980s):
The impulse response function of the first period confirmed that the shocks that were exposed to the inflation rate in the eighties have been overlooked or faded in a short period does not exceed six months. The shocks of demand pull inflation represented by changes of domestic liquidity had the highest levels of impact on inflation rates in the second month of its occurrence and then faded after five months. As for the shocks of government debt it were lasting for five months and had the highest levels of impact on inflation rates during the third month of its occurrence, on the other hand; world food prices shocks had its highest level of impact on inflation rates in the second month of its occurrence and faded quickly after three months, Chart (3) Chart ( Source: Author's estimations based on the results of VAR model for 1980s.
The IRF for second period (1990s):
The impulse response function for the nineties it differs significantly from those for the first and third period due to the specificity of inflation dynamic in this period, where the inflation rates recorded their lower levels and there was no clear effects or significant impact of the explanatory variables during that period due to the success of the economic reform program in reducing inflation, especially demand pull inflation Chart (4). It is clear from the previous function that inflation shocks due to changes in the explanatory variables in the nineties were mostly weak shocks, but it were lasting longer in terms of continuity, for instance, shocks to the inflation rate were lasting for 20 months before fading away.
The IRF for third period (2000s):
The impulse response function of the third period (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) (2008) (2009) indicates that the inflation shocks were to continue for a period of nearly eight months before their impact fading.
The main shocks in terms of impact on inflation rates were: demand-pull inflation; fiscal deficit; cost-push inflation driven by both world and domestic factors. For example, results indicate that shocks of the demand side represented by the increase in domestic liquidity were up to the peak of their influence on the rate of inflation during the third month of the occurrence and continued for nearly a year until the impact fully faded, while the shocks of increase in government debt reached the peak of its influence on inflation rate within two months and also lasted for almost a year and then faded. As for supply shocks, they were lasting for a shorter period. The shocks in world prices of food reached the peak of its impact on the inflation rate within three months of their occurrence and then faded away after ten months, while the shock of the world price of oil recorded the highest levels of influence on inflation rate in the fourth month and faded within six months. On the other hand shocks of domestic oil prices reached the peak of their impact on inflation rate within three month and faded after five months. Chart (5).
Chart (5 Up to this point, it was very crucial to quantify the relative importance of different explanatory variables in explaining the changes in inflation dynamics during the whole period of the study Chart ( It is worth mentioning that the above mentioned results are relatively similar with those estimated by the IMF, as it referred that both demand pull inflation and supply side shocks are responsible for explaining around 24 % and 39 % of the changes in inflation rate consequently in Egypt2 1 F 22 . While noting that the IMF model did not include government debt as one of the factors that explain the dynamics of inflation, this may explains the differences in estimations between the two models.
Has inflation become less responsive to supply side shocks?
To analyze the responsiveness of inflation rates in Egypt to supply side shocks, the study conducted a Vector Auto Regressive (VAR) model for the period (1980-2009) using monthly data including all the explanatory nine variables mentioned before with rolling ten year sample. In this context the study used the world food price index released by the IMF as a proxy for the supply side shocks during the period2 2 F 23 . Through monitoring the evolution of the value of the world food price index coefficient, it is clear that inflation in Egypt has become more responsive to supply side shocks unlike the developments observes in the global economy.
Inflation has become more vulnerable to supply-side shocks, during the first era of the new millennium, especially starting from 2006, where inflation rates were affected by many supply side shocks such as the increase in the food prices due to the world food crisis (2008) (2009) (2010) 
Has Phillips Curve for the Egyptian economy flattened?
Different studies all over the world confirmed the change of the slope of Phillips Curve in many countries, as a result of the decreasing of the relative importance of output gap and the increasing importance of other determinants, namely inflation expectations. As a result of all of these factors, Phillips curve has flattened. This section of the study tries to estimate Phillips Curve for the Egyptian economy during the period (1980-2009).
The study followed the methodology adopted by many central banks2 3 F 24 to divide GDP time series into two components, one for the trend and the other for the stochastic changes, then using the trend time series to estimate the potential output and hence the output gap.
Based on the time series of gross domestic product of the Egyptian economy in U.S. dollars extracted from the database of World Development Indicators from the World Bank, the study used trend analysis techniques (Quadratic Model) to estimate the potential output chart (7), and then output gap. 
Tr end Anal ysi s Pl ot f or GDP W B Bi l l i on US$
Quadr atic Tr end Model Yt = 19.8751 + 1.55747* t + 0.0653868* t* * 2 Source: Author's estimations using trend analysis quadratic technique.
Regression analysis was conducted to estimate Phillips Curve using the output gap as an explanatory variable and the changes in the CPI as an independent variables. The following equation represents the results:
Annual change in CPI = 5.25 -9.55 annual change in output gap
The previous equation referred to an inverse relationship between the inflation rates and output gap as expected. When the gap is positive (the actual output is greater than potential output), the increase in output tends to lower inflation rates as far as the economy is working under full employment. This result is consistent with the results of many studies that indicated that an increase in GDP growth rates lead to lower rates of inflation because of the existence of idle capacity in the Egyptian economy2 4 F 25 . On the contrary, when output gap is negative (actual output is less than potential output) this leads to high rates of inflation as the economic agents will compete to buy the relatively limited number of goods and services compared with the actual demand.
As for the shape of the Phillips Curve, the following chart presents the Phillips curve for the Egyptian economy; it is clear the curve has flattened which is consistent with the changes observed globally. The output gap explains a limited portion of the changes in the inflation rate does not exceed 15 percent, this smaller coefficient is similar to those estimated in some other countries like USA where coefficient explains 16 percent of the changes in the rate of inflation2 5 F 26 , which underlines the emergence of other explanatory variables of great impact on inflation rates rather output gap starting from mid eighties. 
Conclusion and policy implications:
Thisstudy focuses on analysing the inflation dynamics in Egypt during the period , by testing a fundamental assumption, namely: "The presence of a significant shift in "Inflation Dynamics" in the Egyptian economy which is significantly different from the inflation dynamics observed globally starting from the mid eighties. The study has conducted a VAR model to investigate the changes in inflation dynamics in Egypt during the above mentioned period after dividing it into three sub periods.
The results of this study confirmed that inflation in Egypt has become more persistent especially starting from 2000, which means that the inflation shocks are now lasting longer and have a long term impact on the future inflation paths. Therefore, inflation rates did not move rapidly towards their previous equilibrium levels, but instead they are raising steadily to record new higher equilibrium levels in contrast to the changes that have been witnessed in many other countries.
As for the main determinants of inflation dynamics in Egypt throughout the period , the study pointed out that the 1980s inflation pressures were mainly driven by the demand pull inflation due to the continuous increase in the domestic liquidity to finance the budget deficit, while the inflation pressures in the 1990s were mainly due to the pass through effect of the changes in the real exchange rate. In the 2000 many factors have appeared to influence the inflation rates in this period, mainly the inflation inertia, demand pull inflation, cost push inflation and the budget deficit.
Along the whole period , the major inflation determinants were: inflation inertia which represents the backward inflation expectations and market rigidities which is capable of explaining around 33% of the changes in inflation rates, followed by demand-pull inflation 31%, supply side shocks 20%, fiscal deficit 15%, and finally pass through effect with a minor relative importance doesn't exceed 1%.
Unlike the changes observed globally, the study confirmed that inflation becomes more responsive to supply side shocks especially starting from 2006. Concerning the slope of Phillips Curve for the Egyptian economy, the study confirmed that Phillips Curve for the Egyptian economy has flattened as a result of increasing importance of other inflation determinants rather than output gap.
Of course, the above mentioned changes in inflation dynamics have many implications on the level of policy-making process. Egypt's Central Bank needs to focus more on availing the required prerequisites for the success of inflation targeting regime. Despite the central bank announcement in 2003 to shift to a more flexible exchange rate regime to gradually targeting inflation, the achievements so far refer to the limited results of this shift in the ultimate objective of monetary policy in Egypt.
The necessary prerequisites for the success of inflation targeting in Egypt includes: the announcement of targeted inflation rate, a transparent monetary framework through which the central bank continuously inform economic agents what has been achieved and what is missing in this regard and the reasons for the success or failure of the central bank in targeting inflation. This transparency in monetary policy will increase the credibility of the central bank and will help reducing inflation expectations and hence reaching the targeted level of inflation. In addition to the above mentioned prerequisites it is the crucial for the central bank to continue its efforts to develop accurate indicators capable of measuring core Inflation. These measurements of core inflation will help the central bank to fine tune the changes in the domestic liquidity to reduce demand pull inflation.
As inflation expectations have a great impact on inflation now, the monetary policy should focus on anchoring inflation expectation, which will require accurate measurements of inflation expectations either in the professional level (economic experts) or in the economic agents' level.
In addition, there is a crucial need to control the growing budget deficit to ensure the indecency of the monetary policy required for price stabilization. It should mentioned here that the Egyptian government was intending before the financial crisis to decrease the budget deficit to GDP by 1% annually to contain the inflationary pressures resulted from the growing public debt, but these efforts were abandoned due to the consequences of the financial crisis and the Egyptian revolution 2011, which enforced the government to increase public expenditure continuously to contain social and political instability.
At the structural level, there is crucial need to adopt many policies aim at decreasing markets rigidities and increasing the flexibility of prices and wages and link the changes in wages with the productivity levels to ensure the efficient distribution of the economic resources and controlling price increases. September.
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